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OVERLOAD CLUTCH DEVICE, CLUTCH DISK, AND DRIVE GEAR 

Related Art 

The present invention is based on an overload clutch device, a clutch disk and a drive gear 
5 according to the definitions of the species in the independent claims. 

In the case of power tools with insertion tools that cut in a defined manner, e.g., portable circular 
saws, an abrupt increase in working force can occur easily during operation. It is known to use 
overload clutch devices for a case such as this, the overload clutch device interrupting a flux of 
force from the electric motor to the drive section when a preset torque level is reached. One 

10 example of an overload clutch device of this type is a safety clutch described, e.g., in the 

"Lexikon der Elektrowerkzeuge", 5^ edition, 2001, published by Robert Bosch GmbH, Stuttgart, 
page 232. In that case, a drive gear and clutch rollers with springs interact in the manner of 
corresponding clutch means. The drive gear, which drives a spindle, for example, radially 
encloses a drive shaft. Pocket bearings are machined in the inner circumference of the drive gear, 

15 the pocket bearings being separated by catches and in which the clutch rollers roll. The clutch 
rollers are connected with the drive shaft via clutch springs that extend into grooves in the drive 
shaft. The drive shaft rotates the drive gear by driving action via the clutch rollers. If the spindle 
jams, the drive gear and clutch rollers are pressed into the grooves against the spring force while 
the drive shaft continues to rotate. If rotation continues, the clutch rollers can engage in the next 

20 pocket, bearing and the drive gear will be driven again or, if the spindle is still jammed, the clutch ' 
rollers will disengage again. 

Advantages of the Invention 

The present invention is based on an overload clutch device for a power tool with an electric 
25 motor used to rotatably drive an insertion tool, including two corresponding clutch means. 

According to the invention, the first coupling means is fixed to an output shaft in a force- 
dependent manner. As a result of the force-dependent fixing, if the working force and/or torque 




2 



level abruptly exceed a permissible value during operation, the stiction that fixes the clutch 
means to the output shaft changes to kinetic friction and the output shaft can rotate relative to the 
clutch means. The geometric design of the clutch means allows it to be operated with low wear. 

The torque level that, when exceeded, triggers the overload clutch device can be set specifically 
5 via the geometry and material properties of the clutch means. The clutch force is independent of 
the operator, thereby preventing the clutch force from being accidentally set incorrectly. Spikes 
in force that can result, e.g., from cutting forces, can be reliably withheld from the gearbox and 
the operator via the clutch means. 

If the first clutch means is formed by a clutch disk fixed to the output shaft using a radial 
10 interference fit, the torque level that, when exceeded, triggers the overload clutch device, can be 
set specifically via the geometry and material properties of the clutch disk and the output shaft. 
The radial interference fit can be utilized by shaping the clutch disk accordingly to specifically 
transition from a non-positive connection to slip on the output shaft depending on a specifiable 
torque level. 

15 If the second clutch means is a drive gear located on the output shaft, the two clutch means can 
be operatively interconnected. 

If the drive gear engages via a driving feature in the first clutch means, if jamming or overload 
occurs, the drive gear can expand it, so that the first clutch means can rotate relative to the output 
shaft. The drive gear can drive the preferred clutch disk with a rotary motion if a jam does not 
20 exist. 

If the insertion tool is jammed or if the output shaft is at a standstill, the overload clutch device is 
triggered and the output shaft can rotate relative to the clutch disk. The working mechanism can 
be implemented in a very easy, uncomplicated manner. If the driving feature has a permissible 
level of backlash in an opening of the drive gear, a torque level, above which the interference fit 
25 can be overcome, is determined only via the geometry and material properties of the clutch disk 
and the output shaft. 



If, when the output shaft is jammed and the second clutch means rotate, the first clutch means are 
movable in the circumferential direction on the output shaft, and a flux of force from the electric 
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motor to the drive can be reliably interrupted. 

If the second clutch means is fixed to the output shaft with a clearance fit, operating noise can be 
reduced via axial and radial backlash of the clutch means, since the clutch means is situated 
axially and radially loosely on the output shaft and operator comfort is increased accordingly. 
5 Simultaneously, the preferred clutch disk enables axial fixing and backlash-limitation of the 
preferred drive gear on the output shaft. 

If the first clutch means is designed as a snap-in disk, an overload clutch device for power tools - 
which were previously designed without clutches - can be designed prieferably without a clutch 
but with spindle locking, at practically no additional cost. As an option, power tools of this type 

10 can also be retrofitted. 

A clutch means is fiirthermore proposed that is designed as an annular segment with an opening. 
The result is a particularly low-wear design. The C-shaped cross section of a clutch disk 
designed as clutch means has less wear than an annular interference fit. It is favorable to provide 
a sufficient radial width of the annular segment, which is preferably greater than the thickness of 
15 the clutch disk in the axial direction. The range of force and/or the torque level at which the 

clutch disk changes from stiction to kinetic friction is relatively narrowly limited and is therefore 
easy to set. The driving feature of the drive gear can engage in the opening to establish an 
operative connection between the drive gear and clutch disk. 

If the opening does not exceed 25% of the circumference, reliable power transmission can be 
20 achieved. 

If an snap-in opening is provided on the outer circumference, the clutch means can be used as a 
snap-in disk for spindle locking. The fimctionality of a snap-in disk can be combined with a 
clutch fimctionality in a space-saving manner. 

Furthermore, a clutch means can be proposed, in the case of which a driving feature is provided 
25 that projects outwardly from an end face. It can engage in an opening in the first clutch means 
and transfer torque. Depending on the torque level, a near-interference fit of the first clutch 
means can be triggered via the driving featxire, so that the first clutch means can slip on the 
output shaft. The clutch means is preferably designed as a gear. 
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Particularly preferably, the power tool with an overload clutch device is a portable circular saw, 
in particular, a wall chaser, a grub saw, and/or an angle grinder. The present invention is 
particularly suited for use with power tools that have at least one speed. The present invention 
can be used particularly favorably in power tools that have a spindle lock for tool replacement. 

5 

Drawing 

Further advantages result from the description of the drawing, below. An exemplary embodiment 
of the present invention is shown in the drawing. The drawing, the description and the claims 
contain numerous features in combination. One skilled in the art will also advantageously 
10 consider the features individually and combine them to form further reasonable combinations. 

Figure 1 Shows a preferred power tool in the form of a portable circular saw, 

Figure 2 Shows a spacial representation of transmission components, 

Figure 3 Shows a section through a transmission space in a portable circular saw. 

15 Detailed Description of the Exemplary Embodiment 

Identical or corresponding parts are labelled with the same reference numerals in the figures. 

Figure 1 shows a preferred power tool designed as a portable circular saw with an overload 
clutch device. An electric motor is located in a housing 10, the electric motor rotatably driving a 
saw blade as insertion tool 12. The power tool is held by a handle 14. The flux of force from the 
20 electric motor to the drive section is directed via a means 22 for transmitting the motor motion to 
a clutch means 26 fixed to an output shaft 20 in a force-dependent manner (Fig. 3). 

Figure 2 shows a spacial representation of transmission components with a first clutch means 26 
in the form of a clutch disk and second clutch means 22 in the form of a drive gear. Clutch disk 
26 is fixed to an output shaft 20 via a radial interference fit. Drive gear 22 located on output shaft 
25 20 is operatively connected with clutch disk 26. Drive gear 22 is fixed on output shaft 20 with a 
clearance fit, i.e., relatively loosely, and is therefore movable radially and axially on output shaft 
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20, at least with limitations. Clutch disk 26 secures drive gear 22 in the axial direction. 

Clutch disk 26 is designed as a C-shaped annular segment with an opening 28. Opening 28 
secures drive gear 22 in the radial direction. Drive gear 22 engages via a driving feature 24 
in opening 28 of clutch disk 26. Due to the C-shaped configuration of clutch disk 26, if 
5 output shaft 20 jams and drive gear 22 rotates, driving feature 24 of drive gear 22 can 
elastically expand clutch disk 26. Clutch disk 26 can then slide on rotating output shaft 20. 

Clutch disk 26 is designed as a snap-in disk and has, on its outer circumference, at least one 
snap-in opening 30, into which, e.g., a pawl 32 can be manually inserted, e.g., to lock a 
spindle when replacing the tool. As an altemative, snap-in opening 30 can also be opening 
10 28 if driving feature 24 fills opening 28 such that pawl 32 can be inserted. 

Figure 3 shows a section through a transmission space in a preferred portable circular saw. 
A mechanical train is formed by an armature with integral pinion 34 that drives drive gear 
22 designed as a spur gear, drive gear 22 being mounted with clearance fit on an output shaft 
20. A driving feature 24 of drive gear 22 extend into an opening 28 of a clutch disk 26 that is 
15 fixed on output shaft 20 via interference fit. An insertion tool 12 is fixed on output shaft 20 
with a screw 40, e.g., via flange 36, 38. 

Clutch disk 26 has a snap-in opening 30 on its outer circumference and an opening 28 in the 
body into which a pawl 32 can engage so that the saw blade can be replaced. 

The "fit" of the interference fit between clutch disk 26 and output shaft 20 is designed such 
20 that normal working torques that occur during sawing can be transmitted over an entire 
characteristic curve of a motor and a stalled-motor torque level. 

If working forces occur that exceed this torque range, e.g., when a hard object is accidentally 
sawed or when kick-back occurs, clutch disk 26 is bent upward slightly elastically via 
driving feature 24 that extends into opening 28 of clutch disk 26. The interference fit of 
25 clutch disk 26 on output shaft 20 is reduced as a result and clutch disk 26 is allowed to slip 
on output shaft 20. When the working forces drop back into the normal torque range, the 
interference fit engages again. 

Driving feature 24 preferably has a permissible amount of backlash in opening 28, so that 
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the interference fit of clutch disk 26 on output shaft 20 is defined only by the dimensions 
and material properties of clutch disk 26 and output shaft 20. 



Reference numerals 

10 Housing 

12 Insertion tool 

14 Handle 

20 Output shaft 

22 Drive gear 

24 Driving feature 

26 Clutch disk 

28 Opening 

30 Snap-in opening 

32 Pawl 

34 Pinion 

36 Flange 

38 Flange 

40 Screw 

42 End face 



